Introduction
Dual SMAD inhibition takes a confluent, feeder free culture of hPSCs and rapidly differentiates them into early neurectoderm (Chambers et al., 2009) . This rapid differentiation is caused by blocking the two signaling pathways that utilize SMADs for transduction: BMP and TGFB. Oct4 is extinguished and Pax6 expression has begun by around day 7-8, depending on the line used. This neurectoderm can be passaged to become rosettes or can be patterning to become many other types of neural cells (for example, see Fasano et al., 2010) .
Flow Chart
Creating a confluent hPSC monolayer for neural induction 1. Aspirate hPSC media and add minimal Accutase to coat the dish. [1 ml for a 6 well dish, 2 ml for a 6 cm dish, or 5 ml for a 10 cm dish. There is no need for a PBS wash.] 2. Place in the incubator (37
• C) for about 30 minutes -colonies will become single cells. 3. Pipette cells a few times to make a single cell suspension. Filter through a 45 m strainer to remove any remaining clumps. 4. Wash and centrifuge cells (200×g, 5 min) two times in hPSC media to remove Accutase. 5. While washing, prepare Matrigel-coated dishes. Add 19 ml of hPSC media to a nearly-thawed Matrigel aliquot and pipette until completely thawed and homogeneous. 6. Work quickly and do not let the Matrigel warm up or it will polymerize. 7. After washing hPSCs, resuspend the cells in hPSC media with 10 M Y-27632 and place on a gelatin-coated dish of the same size as used to grow the hPSCs in step 1. 8. Place dish in incubator (37
• C) for 30 min. 9. Collect the non-adherent cells and gently wash the dish with hPSC media with 10 M Y-27632 and centrifuge the cells (200×g for 5 min). Neural induction -Dual SMAD inhibition with media changes every two to three days. 2. To enrich for motor neurons, 20 ng/mL BDNF, 200 M ascorbic acid, 50 ng/mL SHH (C25II) and 1 M retinoic acid are added to the N2 base medium. 2. To enrich for dopamine neurons, 20 ng/mL BDNF, 200 M ascorbic acid, 50 ng/mL SHH (C25II) and 100 ng/mL FGF8 are added to the base N2 media for one week, followed by 20 ng/ mL BDNF, 200 M ascorbic acid, 20 ng/mL GDNF, 1 ng/mL TGF-B3, and 500 M cAMP for all subsequent weeks. 3. To enrich for rosettes, use high density replating, 50 ng/ml SHH (C25II) and 100 ng/ml FGF8 and 20 ng/ml BDNF. Materials: 4. Matrigel Basement Membrane Matrix (BD Bioscience; cat. no. 354234: we only use lots that contain over 10 mg/ml protein). Thaw the frozen vial of Matrigel on ice overnight in a 4
• C refrigerator. Prepare 1 mL aliquots in a 50 mL centrifuge tube using chilled pipettes and freeze at -20
• C. Matrigel must be thawed slowly to prevent gelatinization. Chilled pipettes and 50 mL centrifuge tubes should be used when making aliquots of the Matrigel. we only use lots that contain over 10 mg/ml protein). Thaw the frozen vial of Matrigel on ice overnight in a 4°C refrigerator. Prepare 1 mL aliquots in a 50 mL centrifuge tube using chilled pipettes and freeze at -20°C. Matrigel must be thawed slowly to prevent gelatinization. Chilled pipettes and 50 mL centrifuge tubes should be used when making aliquots of the Matrigel. 
Materials

Reagents
HSBK003-
MEF conditioned media (CM)
MEF CM is harvested from MEF coated flasks. MEFs are plated at a density of 50,000 cells/cm2 in a T225 flask in MEF media. The next day, the cells are washed once with PBS before adding 100 mL of hESC media. Incubate media with MEFs for 24 hours before removal. The medium is now known as "conditioned media" (CM) and can be directly used or stored at 4
• C for less than two weeks. Additional hESC media can be conditioned daily for up to ten days on the same flask of feeders. Just before using, FGF2 is added to CM to a final concentration of 10 ng/mL, hereafter called complete CM (cCM).
N2 media
N2 media contains DMEM/ F12 powder (Gibco/Invitrogen, cat no. 12500-062) in 550 mL of distilled water. 1.55 g of glucose (Sigma, cat. no. G7021), 2.00 g of sodium bicarbonate (Sigma, cat. no. S5761), putrescine (1 ml aliquot of 1.61 g dissolved in 100 mL of distilled water; Sigma, cat. no. P5780), progesterone (20 uL aliquot of 0.032g dissolved in 100 mL 100% ethanol; Sigma, cat. no. P8783), sodium selenite (60 uL aliquot of 0.5 mM solution in distilled water; Bioshop Canada, cat. no. SEL888), and 100 mg of transferrin (Celliance/Millipore, cat. no. 4452-01) are added. 25 mg of powdered insulin (Sigma, cat. no. I6634) is added to 10 mL of 5 mM NaOH and is shaken until completely dissolved. The solubilized insulin is added to the media, and double-distilled water (with a resistance of 18.2 M ) is added to a final volume of 1000 mL before sterile filtration. * * * Recently, the Studer and Tomishima labs have had problems with the supply chain for this media. This has caused us to explore new sources, and many are now using Neurobasal with N2 supplements and B27 (without retinoic acid) and L-glutamine. A: Basically, you need to have confluent PSCs. We used to passage as singles and expand them in place before differentiation, but most of us now plate at saturating densities (200,000 cells/cm 2 ), allow the cells to recover overnight, then induce differentiation. It might also be possible to induce differentiation at the replating point but I have not tried this yet. 
